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Fig.2 is a diagram showing a copper foil 11 composing an antenna element of 
the embodiment shown in Fig.l. Fig.2 (A) is a plane view showing a plane 
figure of the copper foil 11, and Fig.2 (B) is a view showing an XYZ 
orthogonal coordinate system regarding the plane of the copper foil 11. A 
Y-axis and a Z-axis of the XYZ orthogonal coordinate system are situated on 
the surface of the copper foil 11. In Fig.2, numeral 3 indicates a signal 
source connected to an electric supply point of a plate antenna 1, numeral 
11a indicates a window opened in the copper foil 11 having a sideways 
rectangular shape, and lib indicates one of the two side rims (side) of the 
copper foil 11. The copper foil 11 has a thickness of 50 microns, a width (W) 
of 51mm, and a length (T) of 52 mm. The window 11a has a depth (LI) of 
45mm, and a width (in this embodiment, same size as the opening of the 
window 11a) of 2mm. With reference to Fig.2 (A), although a right end of 
the window 11 may seem to be cut and that the copper foil 11 may seem to be 
divided into an upper portion and a lower portion, the upper and lower 
portions of the copper foil 11 are connected with a linear copper foil even at 
the right end of the window 11a. A left end of the window 11a is the electric 
supply point. The electric supply point is connected to a send-receive unit 
inside a case body 2 of a portable telephone set via an electric supply line. 
In Fig.2, the signal source is illustrated with a symbol at a position of the 
electric supply point connected to the electric supply line. The electric 
supply line at a hinge portion is formed as a coated flexible parallel line. 

[0036] 

A plate antenna shown as an embodiment of the present invention in Figs.l 
and 2 has a shape similar to that of a conventional slot antenna or a notch 
antenna. With the slot antenna, however, LI shown in Fig.2 is required to 
be approximately half of its wavelength. Therefore, in the embodiment 
shown in Fig.2 where LI is 43mm, the frequency anticipated to provide 
optimum input-output characteristics should be 3500 MHz (=(light 
speed)/(43mmX 2)) supposing that the antenna of the embodiment shown in 
Figs.l and 2 is the slot antenna. However, according to a characteristic 
diagram shown in Fig.3, the antenna of the embodiment exhibits a 
satisfactory input-output characteristic in a frequency which is considerably 
lower than 3500MHz. Meanwhile, supposing that the antenna of the 



embodiment is the notch antenna, LI shown in Fig.2 is required to be 
approximately a quarter of its wavelength. In this case, the frequency 
anticipated to provide optimum input-output characteristics should be 1750 
MHz (=(light speed)/(43mm X 4)). In addition, the maximum radiated power 
should basically be created in a 270° direction shown in Fig.5 (B) or 
proximate to the direction in a case supposing that the antenna of the 
embodiment is the notch antenna. Therefore, it is apparent that the 
antenna of the embodiment of the present invention radiates radio waves 
efficiently according to a principle which is basically different to that of the 
slot antenna or the notch antenna. 

[0037] 

Fig.6 is a characteristic diagram showing the gain of the plate antenna of the 
embodiment in Figs.l and 2 and the gain of a whip-type half-wave length 
dipole antenna 6 in Fig. 10 indicated by a vertical axis for comparing 
frequency properties of antenna gains. The gain of the vertical axis 
represents the gain of radiated power from subject antennas (the plate 
antenna 1 in Figs.l and 2, and the conventional dipole antenna 5 in Fig.10) 
with respect to power radiated from a hypothetical antenna which uniformly 
radiates power in all directions (logarithmic value of the ratio of the power of 
the two antennas). The frequency range of the horizontal axis covers an 
entire range of an IMT-2000 system (1920-2170 MHz). It is to be noted that, 
in Fig.6, the characteristic of the plate antenna 1 of the embodiment of the 
present invention shown in Figs.l and 2 is indicated as (N), and the 
characteristic of the conventional dipole antenna 6 in Fig.10 is indicated as 
(D). 

C0038] 

Referring to the characteristic diagram of Fig.6, in a case where the 
antennas are disposed proximate to a human body, that is, where the 
antennas are situated 20 mm apart from a human body, the gain of the plate 
antenna 1 is higher than that of the dipole antenna 6 in the entire range of 
the IMT-2000 system (1920-2170 MHz), and, more particularly, the gain of 
the plate antenna 1 is at least 2.5dB higher than that of the dipole antenna 6 
when in the Lay position. Therefore, it is apparent that the plate antenna 1 
of the embodiment of the present invention (as shown Figs.l and 2) has a 



sufficient band width applicable to the IMT-2000 system (as shown in Fig.3) 
and also a high gain (as shown in Fig.6). Furthermore, the plate antenna 1 
of the embodiment of the present embodiment can provide a band width and 
a gain required for the IMT-2000 system without having to rely on a case 
body thereof. Since there is no need to rely on the case body for sufficient 
band width and gain, the input-output characteristics of the plate antenna 1 
can be provided stably even in the proximity of a human body. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna for a 
portable communication terminal whose band width is 
wide enough to be applied to an IMT-2000 system, and 
whose gain is high, and whose input and output 
characteristics are stable even near a human body. 

SOLUTION: A plate antenna 1 is mounted through a 
hinge on the back side of a case body 2 of a portable 
telephone set. The antenna element of the plate antenna 
1 is constituted of a copper foil 11 printed on a 
printed board 12, and provided with a horizontally long 
rectangular window. The plane shape of the printed board 
12 is rectangular, and the periphery of the printed 
board 12 is provided with a frame 13 whose thickness is 
t (=6 mm). The plate antenna 1 is allowed to take up an 
attitude in Figures 1 (A) and (B) respectively in an on 
stand-by state and an active state. When the plate 
antenna 1 is held so as to be isolated from a human body 
by 20 mm, the gain of the plate antenna can be made 
higher by 2.5 dB or more in the whole frequency band 
(1,920-2,170 MHz) of an IMT-2000 system than the gain 
of a conventional half-wave length dipole antenna. Also, 



the input and output characteristics can be made stable 
even near the human body. 
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